SEARCH FOR HYPERDEFORMATION IN Xe NUCLEI
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Two experiments aiming at the identification of hyperdeformed states in Xe nuclei have been
performed, first using the Euroball array with its inner BGO-ball and recently Gammasphere
where a five times larger data-set using the Atlas accelerator was obtained. The reaction
82Ge(*8Ca,xn) 302" Xe with 195 MeV and 205 MeV bombarding energy, respectively was
used. Calculated fission barriers indicate that the compound nucleus is likely to survive fis-
sion up to I = 90% and thereby open the possibility to populate hyperdeformed (HD) states
at the highest spin in the coldest residual nucleus, 26Xe. The ultimate cranker calculations
(UC) predict a pronounced minimum at € ~0.9 with axial symmetry at spins beyond 65/
in this nucleus. No discrete HD band has been identified in searches on the first dataset,
but a ridge structure of 4 #?/.J? ~ 48 keV was observed [1]. This consists of more than 7
rotational bands with ~ 5 transitions in each using both “Rotational Plane Mapping” and
the “Fluctuation Analysis” techniques. Also a bump of collective transitions is observed
to terminate at an average energy of 2 MeV typical of Jacobi transitions observed in other
nuclei[2]. Nevertheless, the most conspicuous feature in the analysis of discrete transitions
in 25Xe is 4 bands extending from about 20% to a maximum above 50 i by cascades of
transitions with energies extending to 2.5 MeV. A AE, of ~ 100-120 keV throughout these
bands indicate a moderate deformation and may be related to a UC minimum observed at €
~ 0.34, ~ 0°. An analysis using a filter [3] from 13 transitions of the lowest lying band ex-
tending to I = 52h, combined with a stepwise condition on the folds of the BGO-ball shows
a pronounced bump of feeding transitions with energies in 1.9-2.0 MeV (i.e. considerably
lower than the band energies) at the highest folds, also indicating a connection to strongly
deformed states in the Jacobi transition region. The new discrete structures may provide a
bridge to the regions of extreme deformation. The data from the recent experiment using
Gammasphere, presently under analysis, will shed more light on these issues.
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